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7fl^i^ ^7] ^^-(two-dimensional gel electrophoresis) u o Vl £H ^^l: 

oil aj-s^, o]*}-<£ %7\<%^ c^;g ^(spot)ol #^3^ ^-i- °<M*H «^ ^ 
i#-§- 5E^tr ^7}<^-^ a>^1^ ^ oicf. 

£ 7 

^^(sHSPs), IbpA, IbpB, HSP26 , #7l <>§-§•, -g-sfl 
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[^4 ^1 

1 ^3 $"fr*Rr ^ «^l-g- ^ ol» °l*r^ ^4<? 

{Composition for Protecting Proteins Degradation Comprising Small Heat Shock 
Proteins(sHSPs) and Method of Two-Dimensional Gel Electrophoresis Using the sHSPs} 

[51^4 i§^] 

£ 1-& pTac99IbpAH4 -ft-#4 4 £4 4. 

S. 2k= #e}^n]H. P Tac99IbpBH^ -ff-44 4£ 0 14. 
.£ 3£r #4^°1^ P Tac99 PP IbpAH4 -ff^r 4£°14. 
£ 4^r #4^4^ p Tac99HSP26H4 -R-44 4^44- 

£ 5^r 444 AZ^k #4^ D 1^- p Tac99IbpAH, P Tac99IbpBH SE^r pTac99 PP IbpAH, 
pTac99HSP26H5. D^4€:4 XLl-BlueS.^ i£^4 IbpA, IbpB SE^ HSP26 ^ 

4-8: ^*fltr 44<^ 4*144. £ 5(AH4, e|)<?] 4^4 £-4^* 4444, 314 

14 2^ ^44 IbpA, 44 34- 4^ *<344 IbpB, 314 54 6£- 444 PP IbpAl- 44^4. 
£ 5(BH14, 44 m^: 4^4 -&4^* 4444, 314 1 44 3-^ *<j44 HSP26-I- 44 

44. 

£ 6£- 4^4 4(/v? ™V<?H4 4^4 IbpA ^/£E^ lb P B4 4*fl ^444 44^- 

WIB1014 4*H1 ^l^ 4444- ( A )^ 44^- WIB101(pl84ACm), (B)^r 44"3" 
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WIBlOKpACTacIbpA), (C)^ tfljg-g- WIBlOKpACTacIbpB), (D)^ tfl^-g- WIBlOKpACTacIbpABH 

£ 7£- 3*fl€ ^ lOjag IbpAS* IbpB o]^ (A)^ (B) 

ibpASf IbpBS] ^7l<^-i-A>^lolcf. 

£ 8£r ^(//7 K/7r<?H>H tfc^ IbpA, IbpB SE^ HSP26ofl ^ tfl^ W3110 

3 (A)fe W3110, (B)^ cfl^ W31HH lOjig IbpA iSr^-g- 

^7}^V ^-f , (C)fe W31KH 10//g IbpB ^^-g- ^7f*V ^-f , (D) tfl#-a- W3110<^1 4f 

££4± -B-Efl^ lO^g IbpA ^$7}^ 34, (E) tfl^H? W31HH A}7V3*}o]Ali 

*1 -B-Hfl^ i0/« HSP26 ^7>*> ^-f ^ o]^ **7l<3^ 

£ 9^ 2)(fn vftro)<%*\ IbpA^l ^ ^ t\(p se udomonas 

put i da) KT2440^ oj*}-g ^7|^-g- (A)^ ^£.2.^ ^^(/'sewob/wo/ws jw/f/Vfe) 

KT2440, (B)fe- t^SS-M-^i ^(Pseudomonas put /da) KT2440<>11 IbpA 'S^-i- 10//g ^7}^ 

£ 10-& ^(/n wYro) °fl A ~| tfl^^-^f IbpA°fl ^tb ^1 ^ (human serum)^ o]^]- 

€ A >^1°14. (A)tt *l*fl -^-Hflsl (B)^ *1*H -R-2fl^ IbpA 10 

#g $7>tt ^4^1 °1*>^ ^71^^ A>^lolc}. 
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<11> m-^o| «.o> 

<12> ^ ^-^ o. ^ ^-«fl^( S HSPs)# f-H"^ ^Mlj^ -g-*fl 2:^1- ^ °l*r 

^ ^#ofl ^H^r. St!- £ sHSPs* °l-§-*Rr ^-i" 

7fl^d^l ^ 7] <3-g-( two-dimensional gel electrophoresis) «o V ^°ll ^°)^. 



<13> M}-^o] ti]]^ 

<14> o]^- ^^ofl cfl*]- «^7l^^ol o-|JfLo^)jL n]^!-, ^#<^ 

$2.7} ^7} C}H711 ^o] 7 }jl ^ ^o]t|.. o]Ej ^ofl ^]tfl sHf-sL a^sfe 

<15> iiLE^ni^^ i&«Wproteome)» 'S^Kr ^^^^.S *]^-( genome)^ 

<$7-Z}^ ^^(genomics)^ ^^4- H^LEfl-g-o]^- s.^ ^°\}*\ genome) °. 

t^sl^r ^-ffSr °<H1 tfltr ^Ml^ ^J£» i^tr^r. °1 -g-<H^ # H -^(PR0TEin)-4 

^(genOME)^ %>8<HS. 1995^1 ^-g- ^7fl£l^cf. ^ H^l^i^r ^^<>l| ^<^r 

ES^eu} DNA o) o^ofl^ i£#*£ ^ ^1^*1-71 *fi-£-°fl 



35-6 



102^0062756 2004/2/6 
^ ^ 3*1 ^ ^ *m*fl 7fl^ «^>i- 7H>ji 

hJ^o] ^^Tfl ^0>ifl^ 7$o) ESElM oj-g-tb 7fl^ S^o] ^tf. ^ <£, 

«K!*Rir 3-°^ ^3 ^H4. ZLS]ZL ^-.^^q. ^^ofl ^ 

<16> ^7fl^>xl Ol^ol^jl o}i=. HS.E|OuU o^ofl 7>^- ^Sl ol-g-5]^ *J]Al 7^^ o]*> 

€ ^7l^^(2-dimensional gel electrophoresis) ^©1 $H=f. °l*Hl #7l<3-§-^ AfliM- 2i 

Z\ iflo] #^l^o] cj^^ ^ 7}^T #^ U o V ^°14. °1*R1 ^7l<^^ 

tM_flz3 ^#,g- zj- ^uH^al ^^(isoelectric point; plH <U*M°-S. £-Bj*> 

°l*r€3Sl fit w o v ^* ^Nh=h ^ IEF(isoelectric-focusing) "o^^ 

SDS-PAGEC sodium dodecyl sulphate-polyacryl amide gel electrophoresis) ^MIIiL A >-g- 

sf^ ^fl IEFS ^1-g-tr 0 l*r^ ^(2-dimensional gel: 2D-gel)°l 7flt £)<^ #0.^ 

71 711; ^ ^Hfl^l o]x\Q ^4^91 3711 ^ A^l} 

(US 6,554,991, US 2002157954, US 2002133300, US 6,4166,44, US 6,398,932, W0 02/25259, US 
2001032786, US 2001023826, US 2001015320, US 6,245,206, US 6,136,173, US 6,123,821, US 
5,993,627, W0 98/59092, WO 02/90966). IEth ajoj)^ 7fl7fl^ ^^-ir^ «g^*>Jl f £ 
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^JL ^-«flJl4iS. 7}JeL:h *}£r #^°} 7)7)9^ ^^E^# ol-g-tfl ^ X\TL^- 

-g- 2.^- £^3Hr 3^ 1:7}^- ^^ojcf. ^ ^.^lS. 4£f -§-sfl( lysis)*}^ xfli ^ 

^Stfl^l^(protease)€-°l ^r^^°l ^-sfl (degradation)^^ ^7} #4: 

£)&tf: (1) ^ ^-^^(denaturants)l- *}S- ^7H>Hr ^ ; (2 ) ^ ^£14 

^eKpH 9 °1^> STdofl^ AlJL^til; ^ (3) Hi^M^ ^^^(inhibitor)^ A>-g-. # 7 1 
3.3H^ PMSF(phenylmethyl- sulphonyl fluoride), AEBSFCaminoethyl 

benzylsufonyl fluoride or Pefabloc™ SO, EDTACethylenediaminetetraacet ic acid), 
Benzamidine, TLCK(tosyl lysine chloromethyl ketone), TPCK(tosyl phenylalanine 
chloromethyl ketone) a>^-s| ji oit}. o}^]^- « 0 V^^ ^fl (proteolysis )# 

^W?]*)^ ^Eflsq- 7l^-ol Bflo. cfo^l-71 nfl^-ofl ojofl af^ 

^S, ^ ^ ^3 (small heat shock proteins: sHSPs)-^ 4^ ^-7}%=(l5-30 

kDa)# 7M^r 1 #3 c+«H^#(heat shock proteins: HSPs)^ <£%-^°M ^ 
0 J^4 ^ iH^lii ^-M^ £^-§- iLstr^. sHSPs^ ^!^# 

(eukaryotesHH ^^(prokaryotesH] o]5.7l7>^l JE^ ^t-°ll *m oj^M* x] 
sHSPs-i- S 1^1 M-^^^^f. ^l^tr sHSPs ^1 sj- ^ ^ iL€r^l ^ 
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(conserved region)^- 7}x}7] nfl^ofl t]2\ 4^tr ^°l^f. ^q-, 

sHSPs7> ^tr^Kr ^ «H ^3*1*1 &&i=r. 
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sHSPs. 



7\% (Origin) 


sHSPs 


Agrobacter ium tumefaciens str. C58 (U. Washington) 


IbpA 


Arabidops is tha I /ana 


sHSPs 


Br adyrbi zobium j apon i cum 


HspB, HspH, HspC, HspF 


Brucella suis 1330 


IbpA 


Buchnera aphidicola pi asm id pBPSl 


sHSPs 


Buchnera aphidicola str. APS (Acyrthosiphon pi sum) 


IbpA 


Citrus tristeza virus 


sHSPs 


Escherichia col i CFT073 


IbpA, IbpB 


Esc her ich ia co I i K 1 2 


IbpA, IbpB 


Escherichia coli 0157 :H7 EDL933 


IbpA, IbpB 


Escherichia coli 0157 '-W1 


IbpA, IbpB 


He I icobacter pylori 26695 


IbpB 


Human 


Hsp27, a , 13 -crystal 1 in 


Met hanococcus jannasch i i 


JISP16.5 


Methanopyrus kandleri AV19 


IbpA 


Mur i ne 


Hsp25 


Mycobacterium leprae strain TN 


sHSPs 


Mycobac t er ium t ube rcu losis 


Hspl6.3 


Pi re I lula sp. 


IbpB 


Pi sum sa t i vumi pe a ) 


Hspl8.1 


Plasmodium f a 1 ciparum 3D7 


sHSPs 


Pseudomonas aerugi nosa PA01 


IbpA ; 


Pseudomonas put ida KT2440 


IbpA 


Saccharomyces cerevi s i ae 


Hsp26 


Sa Imone I la en ter ica subsp . en t er ica sero var Typh i 


IbpA, IbpB 


Sa Imone I la typh imur ium LT2 


IbpA, IbpB 


Shewane I la one idens is MR- 1 


IbpA 


Shigella flexneri 2a str. 2457T 


IbpA, IbpB 


Sh igehl a flexner i 2a str. 301 


IbpA, IbpB 


Si nor hi zobium me/iloti 1021 


IbpA j 


Sinorhi zobium me/iloti pi asm id pSymA 


IbpA 


Streptococcus pyogenes 


IbpA 


Streptomyces coel i col or A3(2) 


sHSPs 


Sul folobus sol fataricus 


sHSPs 


Synechococcus vulcanus 


Hspl6 


Thermoanaerobacter t engcongens i s strain MB4T 


IbpA 


Thermoplasma acidophi lum 


IbpA 


Yersinia pest is KIM 


sHSPs, IbpA, IbpB 


Yersinia pest is strain C092 


IbpA, IbpB 



7fl^>ji^f ^ 2t^$ ^4, sHSPs7> ^»A*k &n H o^l A^A^ 7 A-=r *i-§-°-5L & 
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°>-g-Bl, 0 13^ SHSPS* «l-§-*H °1*H1 % + , ^ 



<23> ^ f t^oj g: cj.3 SL^O- £t$\^ *}31 ^ 7>^1 « ^ 



<25> £ ^£ SHSPSI- -friL^ ^-R-^fe ^l^-g- 2:^1"* *fl^W. 

<26> -g- ^-tg o. s ^ sHSPs* £-*fl »oM^lS A>-g-^ ^-g- 

-§-ofl ^J^o} ^ §)- tiCf 7>*1 ^-i- ^^-*>7l sHSPs* ^7>*V 



35-11 



10^p0062756 #^ 2004/2/6 

<29> HV^d) ol^A^ s$ 7 \ sHSPs^ S H 7l^^ ^.^l<>fl^| ^l»5i o]^ s>i4 oj^-c] ^ 

<30> ^6\] oXo]*\ o)x}Q ^7)<i^o\} A>-g-£]^ CJ-wfl^ ^#£r ^ ^1^^ # 

^^o] ^j-g- ^lo^ ^ + ojj 1> ^ 7 |o} s.^^ ^^li(prokaryotes) ^ ^^145 
(eukaryotes)9j ^-fr -i^AijL 1" ^ , ^^I^tt tfl^ g=fe ^5L£»4>i( 

iPsez/^^s) ^ *H#<?1 o]*!K human)?! ^ ^ <r 9X^. 

<31> ^oj] o}o^, cjtijj^ -g-sfl wj-^l-g-o.^. ^7]-S)^ sHSPs^ ^71^-^ # 

100 #^^1 tfl^H «>^S}7flTr 0.1 *fl*l 50^^) JL, v\^^*}7)}^ 0.5 

20^^^. 0.1^1^ #^<y ^-f ^«n^ £-*fl «J-xl-§-o.ji*| ^cflo^o] JM*«H, 

» 

20o)^-9) ^^-91 sHSPs^l ^^fl ^^t^Rt 4^4121 ^-em M 

*>7ll4 sHSPs^ *cMl tij-g-^ofl^ ^ jL3f7> -g-*fl^ 7}*} 51 



<32> o]§> ; ^a]^i- f§H -g- sir} ^Ml^l ^^«Vji7> t!-cK ^H^r -2-5L*l 

<33> -Mf-^, t}7] ^H^H^r sHSPsS cfl^ ^-Efl^ IbpA S^r IbpB, ^££t}i( 

Pseudomonas) -R-Hfl^ IbpA ^ a>7]-Sd>o1 a] ^ ^] efl ti] ofl ( Saccharomyces cerevisiae) -rrA$\ 
HSP26-g- ^1a1*>^o.u|-, a l<>fl S.7}& sHSPs ^£ *\]& <&°] <r y A°}^. 
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<34>^a1^1 i: fbpA Stkr ibpB ^-ff^Rr f-e^nl JES] ^ 

<35> tfl^j-g- W3110CATCC 39936)^ <*^3] DNA, ^rSfi^i ^AiPseudomonas put /da) KT2440(ATCC 
47054)2] <*^] DNA ^ A>^>s.u>ol a]^ efl ofl ( Saccharomyces cerevisiae) -B-Hfl^ HSP26 
-8: ^tL^-(Sambrook) ^f-sj wJ-tMl ^-e) ^*\]f>}<%t\- (Sambrook et al . Molecular Cloning, 

2nd ed, Cold Spring Harbor Laboratory Press, NY, 1989). tfl^j-g- W3110, irJ£5.i4i 
^-^\t\{p S eudomonas put i da) KT2440 ^ ^-7>SoH a]^ A-fl sfl a] ofl ( Saccharomyces cerevisiae) 
-& 500mL^ LB (Luria-Bertani mediumHH 24^1 «fl°^>^cf. ^7] rfl^ 

A 3^M 5U^r ^ "M* 3^rtr 4^", lOmg/mL^ ^^><a(lysozyme, 

Sigma Co., USAH i^-sM fl^. TE -g-o»(i0mM Tris, ImM EDTA; pH 7.6) 50mL<^l Q^*)^. 

<36> sj.^^ ^fl^ ^]7ll- ^"71 nl1<#<*Hl io% SDSCsodium dodecyl sulfate) -§-<^ 

16mL2f 20mg/mL£) HS-ENH^ KCProteinase K, Sigma Co., USA) 570/^1- ^7}f>\JL, 37M*| 
l^RV ^^tr. 5M ^5rM-B# -g-<3 14mL2]- 0.7M <S3-'M-B-§- -g-°JHl -g-*l)£] 

^ 10% CTAB(cetyltrimethylammoniumbromide, Sigma Co., USA) 10.66mL^§- ^7>tr 

65°C<HH 10£-# «}-g-^mr4. zl 4^, #7] 

#SSi#-ol4io}^^^-( c hloroform:isoamylalcohol = 24:1)^8: 7>^>ZL, 2^1# 

S^^Tfl $^}^4-. ^71 6,000rpm^S. 10^?i ^-g-^H ##^-|r a] o) ^ 

ofl £7} ^ tifl ^-3)0] ^zv^ ofle>^.g- 7}*M c*q$) DNA1- ^, -frs] 

DNA# ^<>M #o> #^r4. aJ- 7 ] ^-g-g- ^a^ oflEl-^ ^T^jl, lmL TE 

-g-^ofl DNA1- -§-^1^4. ^"71 DNA -g-°JHl RNase(Sigma Co., USA)# &\^i§-5- 50//g/mL<>] 
^ 7}is}3i, 37°C°\)*] 1*}?} ^<L> tiV-§-A|^T}. tij-oo) <£n.5l cf-g- > t^-aI ^7] al-g-^ ^ 
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^-s)^) #SSi#-ol^o]-ig^^-( c hioroform:isoamylalcohol = 24:1)4 7>«>JL, #£.0^ 2 

<37> ^1-71 £1M-§- 6,000rpmJ°3. 10£-?1 4L41€-B|«H #f^^r «H?H ^JL, ^ tifl ^-s]2] 

7}*H DNA# ^a]^ -frel^-o.^. DNA«- D a v °W * 

53*1. 4f^-g-§- 7><S °\)&^ ^T^Jl, lmL TE -g-^ofl tfl 

^-5" W3110, ^^(Pseudomonas put i da) KT2440 ^ a}7]-3.pW a]^ ^eflwl^HK 

Saccharomyces cerevisiae)$\ ^^^1 DNAH- -§-«flA]^q.. 

<38> ibpA, IbpB HSP26 ^^^^1 ^711 ^>7l o>sflsf ^-o] 

l-ej-^lS. p Tac99IbpAH, P Tac99IbpBH, pTac99 PP IbpAH % P Tac99HSP26Hl- A^^A . cfl^T? 
W3110^ <£^] DNA» f>}JL, z}-z}- *\<&}QS. 14 2 ^ ^<§i£jr 32^ 4^ s^ol^i- 

Af-g-^H PCR^- *r*8*M -H-Efl^ ib P A-6his, ib P B-6his . ^th tt 

£2.i4^ ^^(^seuc/owo/ws put i da) KT2440^ <g^i*ll DNA# *}JL, a^^^ 554 6 

o] neW^-l- A>-g-*H PCR-g: ^£.2.^ -frsflsl w ibpA-6his -R-#*l-« t^H^. 

^££M-i ^^(/fceurtuKMKS put/da) KT2440 *1 -fe- ( genome )<>IHfe /lytf -fr&*H| tflsfl 
#«J;*1*1 ^$Jrcf. Af7l-^n>olA]^ ^lsflHl^HK5,3ccAa/-C!fl?Kces cereK/s/ae)^ ^^^1 DNA» ^ 

-B-efl^ HSP26-63&/5 -fr^Al-I- t^VS*}. PCR<M, ^ ^ (denaturat ion)£: 95"C<>n>H 5 
IS] ^^*>^i, o]^ if 95r°fl^i 50££#, JH^(anneal ing)-^ 55°C°ll^ 1§ 

^(extent ion)£r 1Z°Z<^*\ 1^ 30i£# <r*8*l-£2.^, <>1* 30s) «V^-s>Jl, o]^. 
Ai 5-g-# is] ^^S^h 
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<39> ibpA-6his, ibpB-6his, ?? ibpA-6his ^ HSP26-d&/s -fr^r* AA EccRl^ Hin 

dlllS. 7flS^- pTac99A ofl #<y*H ^ #e|^°]-B P Tac99IbpAH, 

pTac99IbpBH, P Tac99p P IbpAH % P Tac99HSP26Hl- AA^^A (£ 1, £ 2, £ 3 ^ £ 4). 
^ l-ej-i^c p Tac99A^ pTrc99A(Pharmacia Biotech., Uppsala, Sweden)^ trc ^S.2-tfM: 
pKK223-3( Pharmacia Biotech., Uppsala, Sweden)^ tac l^£ElS te}iD)£S, 
PKK223-351 tac ^JSLi Pvu\\$\ EcdRl^-S, <2£r t}-§- -fi-#*r 

-g- ^ltHiS p Trc99A^l ^^^S.^ AA*}?XA. 

<40> 5'-ggaattcatgcgtaactttgatttatccccg-3'(*| < iwi:E. 1) 

<4i> 5 ' -cccaagc 1 1 1 1 aatggtgatgatggtgatggt tgat 1 1 cgat acggcgcgg-3 ' (*| *M ^ 2. 2 ) 
<42> 5'-ggaattcatgcgtaacttcgatttatccccactg-3' (^'l^is: 3) 

<43> 5'-cccaagcttttaatggtgatgatggtgatggctatttaacgcgggacgttcgct-3' ( A i ^^Isi 4) 

<44> 5'-ggaattcatgaccatgactactgctttc-3' (^i^^i^L 5) 

<45> 5'-cccaagcttttaatggtgatgatggtgatggttcagcgctggttttt-3' (^i ^^Jl 6) 

<46> 5 , -ggaattcatgtcatttaacagtccatttt-3'(* : | < i 1 $l5: 7) 

<47> 5'-cccaagcttttaatggtgatgatggtgatggttaccccacgattcttgaga-3' (*1 ^^Jtl 8) 
<48> ^Ajofl 2: IbpA, IbpB 2^ HSP26 ^^^^ ^Ml 

<49> #7l ^A]afl icflA-^ afl*}-^ ibpA, IbpB Stt HSP26 # U -M* ^aHl-b -ft*!*}-!- S.^\ 

ASiQ = p Tac99IbpAH, P Tac99IbpBH, pTac99 PP IbpAH pTac99HSP26H^ 
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JflStf tfl^ XLl-Blue(Stratagene, USA)* ^^(ampici 1 1 in, 50mg/L)°l 3 

7>^ LB afl*l (yeast extract 5g/L, tryptophan lOg/L, NaCl 10g/LH ^ Hfl^^cf . 

IbpA, IbpB HSP26 t^-gr -g-^STflS. 600nm ^-^S. 

(O.D.)7> 0.7^ *JI lmM^l IPTG(isopropyl-p-thiogalactoside)* ^7}§M #-2-S>k| -ft-5E.s}$jl 
4. -fKE^ ^ ^4tr cf-§-°fl wfl 0 ^ lmL^ Sfl^Sj-o} 4"C<^|>H 6000rpm^-S 5-g- ^-<& 

^l^^r^^H <9£r Sl^M- 0.5mL TE -§-^(Tris-HCl lOmM, EDTA ImM, pH 8.0)^.S. >*flaj 
*V 4^-, 4*1 4°C*1H 6000rpmAS 5^ -§-«£ ^-g-el^H ^^r^, °1# 0.2mL ^ 

^ -8-^! (Urea 8M, NaH 2 P0 4 lOOmM, Tris lOmM, pH 8.0)^1 BL^ty £-31*} 

534. ^ -8-^^- 4r<HH 10,000rpm^-S. 10£- -S^e^H ^^Ml *1 

3 ^ Ni-NTA spin column(Qiagen, USAH ^f-^W^l ^ t 2,000rpm°.S 2 
£ ^ ^ £-Bl*}£4. 600^ Aflaj -g-^(urea 8M, NaH 2 P0 4 lOOmM, Tris lOmM, pH 6.3)# € 
1H "T" ^1 -§-3rA}7)j7 200^ -8-51 -§-^(urea 8M, NaH 2 P0 4 lOOmM, Tris lOmM, pH 4.5)* ^ 
°fl IbpA, IbpB a^r HSP26 #^-8: ^^}^. 

^7HH IbpA, IbpB iE^r HSP26 ^-ir -8-^-§- 200^^ #|*r<^ SDS-PAGE 

Afl^g. -§-ofl(25% ^el^ll-, 2% SDS, 14.4mM 2-^ ^hi: , 0.1% ^.^^^^^^-(bromophenol 

blue), 60mM Tris-HCl) 50^ ^^"*>J1 10^-?> °1» 12% £-21-8- ^(separating 

gelHH SDS-PAGE ^ ^.7}°^^}^. °H , « -§- Ml ^ 40%, oH]ea> 10%> 0 .25 

g/L ^4*1 R(Coomassie brilliant blue R)H 2*)l} o]# ^pr^ 
^^m, t\.X\ igq -§-^(40% 7% o}*\}^)6\] 2A)# o] AV^j ^ »} ^7}^ eH*}*^ 

4 (JE. 5). 
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<52> S. 5^ 444 A2j(k t"4^ D l^ P Tac99IbpAH, P Tac99IbpBH, pTac99 PP IbpAH 

pTac99HSP26H5. ^H444 ^flit 445" XLl-BlueS.^ 444 IbpA, IbpB HSP26 44 
4* 4*114 Q?]^ 4444. £ 5(A)ofl>H . efl^l M^r 444 S§ 4444, 314 

14 2^ *J44 IbpA, 314 34 4^ 444 IbpB, 44 54 6^r 444 PP IbpAS 4444. 
£ 5(B) °)1 4, 314 M£- 444 If £-44-8- 4444, 314 l 44 3£r 444 HSP26-I: 44 
44. £ 5°U4 H^-^l, ^44 IbpA, IbpB IEtt HSP26 4^44 ^£(purity)7> 44 100%^ 

* 4 ^ 444. 

<53> ^ahi 3: £SE|^ o^^-» 44 °1*>€ 444^4 *flS4H44 IbpA 4/3^=r IbpB4 S4 
<54> 4^ IbpA 4/5Efe IbpB 44 1-4^4^- pACTacIbpA, pACTacIbpB £^ P ACTacIbpAB4 

4^5-4 1-4^4^ pi84ACm^ /£,a4£-fr444 444 #44°1 44-S- 

WIB101(PCT/KR03/01371)4 44 ^4444 4^-, 24 4£r 4^5. 4i y fl4^r 

^^4^4. IbpA 4/Hfe IbpB 444^1 44 444^43. 600nm 44414 ^?44 444 
IE(O.D.)7 r 0.74 4 lmM^ IPTG(isopropyl-I3-thiogalactoside)l- %|7>*H ^o_^*| ^-£s} 

^4. 4-^44 ^ 444 ^44 4^-°fl 44^ imL4-£- 444^ 4r44 6000r P m-°5- 5^- & 
4 44-S:&)4 Q l 4£ 4^4 ^ -20M iL4444. 4 *S4444 44-241 ^4 

<>144 44^-i- 444 4^ ^4S4. °144 47l<3 J §^£- 244 ^4°fl 4^ 

44 ^44 4444 44^4 44» °1444 4i 4 44 444*-!: 4^ 2£4*r 

4^°14 (Hochstrasser et al . , Anal. Biochem., 173, 424-35, 1988; Han et al . , J. 
Bacterid. 183, 301-8, 2001). 
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<55> ^Al^oflA^ PROTEAN IEF cell4 PROTEAN II xi cell(Bio-Rad Laboratories Inc., 

Herculules, CA)-8r °l-g-^H °1*R1 #7l<3-g^8- ^*>£4. °1*H1 ^l^-g-* 

^-o) *1eJ*H ^wl^>^4. 4lBflo^jj|. 4t:<Hl^ 6000rpmil5. 5£ ^£-^*r ^ 

^-Aon^. i^ElJl, 500/^ *i<3 ^-§-^(KCl 3mM, KH 2 P0 4 1.5mM, NaCl 68mM , NaH 2 P0 4 9mM) °- 
S. ^ Hfl^l» 3^4. 100/** ^li -g-sfl -g-«^(cell lysis buffer; urea 8M , CHAPS 4%(w/v), 
DTT 65mM, Tris 40mMHl Wtr ^, 4°C<>lH 12,000 rpm^-5. 10^- ^ ^'^SH &*\) # 

<56> ^H£r Bradford (Bradford MM, Anal. Biochem. 72, 248-254, 1976)* ^l-g-^M 

^^r^^f. 200//g* IEF ^-§-^(urea 8M, CHAPS 0.5%(w/v), DTT lOmM, Bio-lyte P H 

3-10 0.2%(w/v), Bromophenol Blue 0.001%(w/v)) 340/^°fl 17cm ReadyStrip™ IPG 

Strips pH 3-10(Bio-Rad Laboratories Inc., Herculules, CAH ^<*H 20°C^1>H 
^5f*r ^ ^^(isoelectric focusing)* ^^^>^cf. 

<57> iBlK strip)* ^ ^§-§-^ Kurea 6M, SDS 2%(w/v), Tris-HCl (pH 8.8) 

0.375M, Glycerol 20%(v/v) , DTT 130mMHl ^ 15^- ?1 ^l^s}^ ^ cf-g-, t}X| jgtg <£^-g- 
^ iKurea 6M, SDS 2%(w/v), Tris-HCl (pH 8.8) 0.375M, Glycerol 20%(v/v), Iodoacetamide 
135mM, Bromophenol Blue 3.5MH1 15£-# ^t^r^i ^ ^ iBHf SDS-PAGE ^I°fl *e} 

<58> 'cr^^xr xr 7lH(silver staining kit; Amersham Biosciences, Uppsala, Sweden) 

S. JL, lO^r GS710 Calibrated Imaging Densi tometer(Bio-Rad Laboratories 

Inc., Herculules, CA)jiL i?!) 1 ^ , Melanie IKBio-Rad Laboratories Inc., Herculules, 

CA) i£Bo|o] S ^ c+uh^ ^ tc^ ^ ^(spot number)!- (S. 6). 
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<59> E 6^ ^^(in v/vo)°\}*] 4^ ibpA ^/£^ IbpB7> t^s)^ <W 

^ WIBlOl^ ^7l<^^- A>^)o)cf. ^ 6°fl^, (A)^ tfl^-? WIB101(pl84ACm), (B)xr tfl 

^ WIBlOl(pACTacIbpA) , (C)tt cfl^ WIBlOl(pACTacIbpB) , (D)^ tfl^ 
WIBlOKpACTacIbpABHl tflt!" #7l<3-£ Af^lolcf. o]*]--y ^^H] ^(circle)^- 

IbpA ^AEE^r IbpB ^-^^^r ^^4. 

<eo> ^ e°\}*} ^o], tfl^-$ WIB101(pl84ACm) Ji^ IbpA ^/SE^ IbpB £-^lM 

^SLsL tfl^ WIBlOl(pACTacIbpA), WIBlOl(pACTacIbpB) SE^ 

WIBlOKpACTacIbpABHH ^3M- 7>^1 ^# <£-|- ^ $a&4. 

<6i> ncf^i, ^(speciesHH -^2fl€ sHSPs<H IbpA, IbpB 5£fe 

HSP26# &7}<$^%- 2:^#ofl ^7>^>c^ o]^ ^ 7l <^^ 4Ja1^^c}. 



<62> +}X\d\} 4: tfl^ W3110^ ^7l^^A] ibpA ^/S^ IbpB^l JL^f 

<63> >£ 7 ] ^ A ]^ 331). ^ o. s tfl^-g. W3110<H1 cfl^I- £ 7 jcg;g.o. ^^.cg^ 

^i, 3M^eI IbpA IbpB 10/zgofl cfl^t ^(purity)* S^*>7l ^*fl o}*}<£ 

^^^>^4 7). 

<64> £ 7^- IbpAfif IbpB <>1*}^ #7]<*!^ AV^lolcf. ^ 7<>IH, (A)^ IbpA 

(B)^r IbpB^ <>]*H1 ^7l^^-A>^lolcf. £ 7^lAi ^ol ( o|*>i£ ^7)^^- A>^1^A^ 
IbpA IbpB ^^1*>J1 ^ # w «l-gr 7^ a-oisliicf. ttJ-eH IbpA S 

^ IbpB^ 7^1 100% °J * ^ ilxl^. 
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<65> sHSPs JL4» «?"^l*>7l S\n W3110 200//g<*fl IbpA, IbpB Sfe 

HSP26 lO0g-§r ^7>*H ^7l<g^.o. ^^o^ (£ 8) cfl2;^o.S^r 

w3iio 200^ ^v-g-svsa^. 

<66> j£ 8^8- W3110<4| tfltt °l*Hi #7l<3-g- 4*1 £ 8<Hl^i (A)^ tfl^j-g- W3110, 

(B)^ W31HH1 10/zg IbpA ^7>*V (O^ tfl^-g- W3110^1 lOjug IbpB ^ 

^-fr ^7>^- (D) tfl^-g- W31HH ^5L5H4^ -fr^s] 10//g IbpA ^-M* 3'7}$ ^-f , 

(E) tfl^-g- W31HH1 4-7V^>°H^ ^eflwl^l -B-2fl^ 10^g HSP26 ^7>*V %+s£\ ol*}- 

^ ^7l<^^- A>^olcf. £ 8^1^ tL^: Q ], 7}^Q\ alSfl IbpA, IbpB SE^ HSP26 ^r^^^l 

<67> £ 51fl|^| ^-g-s)^i» ^-<ys>7i ^^H, tflx^oi 

sHSPs^I IbpAS. TP££M-^(Pseudomonas)^ *l«q>*flssj «?1^K Human)* tfl#o_s o) 

<68>^a1<^] 5: Pseudomonas put ida KT2440^ ol^>^ ^71^^-a] ibpA^ Jl4 
<69> ^A]oj| 34 ^-<H*V « D Vig 0.5. ^£S.M-^ ^Hlcf(/'s«/fltow70/7as put ida) KT244CH cfl 

^ 7 ]cg^ ^<§*>^tf. IbpA 14t ^-^l*>7l 
Pseudomonas put ida) KT2440 200^g«^l IbpA 10^g# ^7>*M °1*HI ^l^-i- 

^^V^ (H 9). 12^^ ^^-{Pseudomonas put ida) KT2440 

^ 200//g« ^>-g-«>S!l^ (S. 9). 
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<70> s. 9£ ^^{Pseudomonas put i da) KT2440<^1] tfltr #7]<3^- a^o] 

4. -£ 9<M (A)^r TT^S-M-i ^AiPseudomonas put /da) KT2440, (B)fe tt^S-M-^ 
^x\{p S eudomonas put /da) KT2440<^1 IbpA ^r^^^r lOfig ^7}^ 7§^-2) #7]<3^- 

<7i> ^^1<^1 6: Human serum^ °1*R1 ^71^-^ a] lbpA4 Jl4 

<72> ^-71 ^a]c^1 3^f *&*£°-3- <a^ll -H-Hfl^ (human serumH tfltr ^7l^ 

^^534. IbpA JE.-4* ^-«y*>7l -B-efl^l €^ 200/rf IbpA 

10/*g* ^7HH <>l*r3l ^71^^ ^t^t}. Cfl^^-S^ ^SHS -fr^ 
1^ 200//gl- ^--§-^-53^ (5L 10). 

<73> £ 10^ -fr2fl<2} ^ofl tflt!: °l*Hi ^7]<^-^ A^Ojcf. £ lOo^ (A)^ <£*fl -ft- 

efl^l 1^, (B)fe ^-HflS] t^ofl IbpA 10m ^7>tr t$°-o\ o]^ ^7}^^- a} 

^o]c]-. £ lOoflA^ ^o) y IbpA #^0] ^7>^ #7l<3^- *Hl*IMfe cjBfl 

<74> ^ o. «g f2 J cJ«fl^ (sHS p s) ^ #13]^ -^sfl ^-g- £ ^ 

71^^-8- *H^Rr S.^7} <&t\ . lEth IbpA, IbpB, IbpAB, HSP26 sHSPs* 

M. ^-^ofl 4^- ol^^l ^ 7] two-dimensional gel electrophoresis) u o v ^°Il ^*>^, #71 
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3^ ^(spot)ol #^3^- iMsM M ^ if-tt 

#7]<^ A>^1^ ^ ojcf. £ >»1l3Lvfl ia*W <3^Sj 7fl^^.S ^ 

^91 7l#-gr ^SRr Jl2)-7> $Zrf. 
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^ 1 ^3 ^^^(small heat shock proteins; sHSPs)-g- -ff J:^ f-n-^-Tr & 
2] 

*fli*<Hl sHSPxr S H 7l^^ #««;iHH ^€ *>M- ^ 
3] 

sHSPs# ^r^r^r 
4] 

*I13*<H1 SU^i, sHSP^r 5. 7] 7fl si ^^H^l #eH£ o]± ^14 o1a o >oi ^.g- ^ 
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5] 

IbpA, IbpB, IbpAB ^ HSP26-2.5. ^€ ^}*4# ^ 

6] 

^]5*^i 5a«H^i, ^7i<^^-Ai cj«fl^ tj-^i-g-^i 3^- 

7] 

*fl» ^9M: 7>^1 ^ ^=-*>7l sHSPsl- ^7H& tf-§- ^71^^-Sl- 

8] 

^7%H1 sHSPs^ S. H 7|?M ^^iMH *m ^ 

[^t 1 * 9] 

*I181H 5U°H, sHSPstt cfl^ -a-efl^ IbpA, IbpB ^ IbpAB^ 
£ S l| ( Pseudomonas) -frefl^ IbpA ^ ^}7}^}-ol a]^ a)} efl til of) ( Saccharomyces 
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cerevisiae) -R-Efl^ HSP26^-5. ^€ °\±=- ^ 53 # ^^-S *>Tr °1 

[3^8- 101 

^17*J- ifl^l ^l)9^- ^ ^ W SU^I, sHSPs^ ^7>^ ^# lOO^lHf 

°fl cfl^H 0.1 tfl*l 50#^<?] S}^ ^7l<§^^. 

111 

*IU01K &<H*1, sHSPs^ ^7]-^ ^-wfl^ ^-§- lOO^-M tfl§><^ o.5 20^ 
[3^8" 12] 

13] 

*Hl2*<H &<H>H, ^-^MlS^ 3l«NlX(prokaryotes) Sfe ^l^^S(eukaryotes)^! 3# 
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14] 

*1U3%M1 ^^(prokaryotes)^ tfl^S HLfe- ^r^S.^-^ ( Pseudomonas) ^ *) 

^l^^li(eukaryotes)^ ^1 *ll (Human) <?] ^ o]x}# $.7] . 

15] 

^ S>SM- A>-g-^ 5lt ^ o S <5}^ 
16] 

sHSPsl- <E?"»-M ^-§11 ^1^15. a>-§-^ wj-ig. 
17] 

*lll6%H 9X°)*), sHSPs^r S 1<H1 7l^fl^ cffflzHH ^€ *>M- ^^-^ ^ 
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ori 

[£ 2] 




ori 
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on 

[5 4] 




ori 
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[5L 5] 

'(kDa) M 1 2 3 4 5 
97.0-lwi 



14.4-*» 



(kDa) M 1 2 3 

97.0 

66.0- «• 

45.0- * 

30.0- «*tt»H« ^ — HSP26 

20.1- — 
14.4--* 




30. 0-* 




35-29 



1021^0062756 



«J*>: 2004/2/6 





35-30 




#^ 2004/2/6 




35-31 




n 2004/2/6 




35-32 



'062756 



#^ Qx}: 2004/2/6 



IS- 9] 





35-33 




#^ <H*}: 2004/2/6 



<110> Korea Advanced Institute of Science and Technology <120> Composition for Protecting a Protein 
Degradation Comprising Small Heat Shock Proteins(sHSPs) and Method of Two Dimensional Gel 
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Electrophoresis Using the sHSPs <160> 8 <170> Kopatentln 1.71 <210> 1 <211> 31 <212> DNA < 
213> Artificial Sequence <220> <223> PCR primer <400> 1 ggaattcatg cgtaactttg atttatcccc g 

31 <210> 2 <211> 51 <212> DNA <213> Artificial Sequence <220> <223> PCR primer <400> 2 

cccaagcttt taatggtgat gatggtgatg gttgatttcg atacggcgcg g 51 <210> 3 <211> 34 <212> 

DNA <213> Artificial Sequence <220> <223> PCR primer <400> 3 ggaattcatg cgtaacttcg atttatcccc ac 

34 <210> 4 <211> 53 <212> DNA <213> Artificial Sequence <220> <223> PCR primer <400> 4 

ccaagctttt aatggtgatg atggtgatgg ctatttaacg cgggacgttc get 53 <210> 5 <211> 28 <212> 

DNA <213> Artificial Sequence <220> <223> PCR primer <400> 5 ggaattcatg accatgacta ctgettte 

28 <210> 6 <211> 47 <212> DNA <213> Artificial Sequence <220> <223> PCR primer <400> 6 
cccaagcttt taatggtgat gatggtgatg gttcageget ggttttt 47 <210> 7 <211> 29 <212> 
DNA <213> Artificial Sequence <220> <223> PCR Primer <400> 7 ggaattcatg tcatttaaca gtccatttt 

29 <210> 8 <211> 51 <212> DNA <213> Artificial Sequence <220> <223> PCR Primer <400> 8 
cccaagcttt taatggtgat gatggtgatg gttaccccac gattcttgag a 51 
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